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DISCLAIMER

THIS IS THECOMPLETED RECOVERYPLAN FORHibiscadeiphusdistans.

IT DELINEATES REASONABLEACTIONSTHAT ARE BELIEVED TO BE

REQUIREDTO RECOVERAND/ORPROTECTTHE SPECIES.

OBJECTIVESWILL BE ATTAINED AND ANY NECESSARYFUNDS

MADE AVAILABLE SUBJECTTOBUDGETARY AND OTHER

CONSTRAINTSAFFECTING THE PARTIES INVOLVED, AS WELL AS

THE NEEDTO ADDRESSOTHERPRIORITIES. THIS RECOVERYPLAN

DOES NOT NECESSARILYREPRESENTOFFICIAL POSITIONSOR

APPROVALS OF THE COOPERATINGAGENCIES,AND IT DOESNOT

NECESSARILYREPRESENTTHE VIEWS OF ALL INDIVIDUALS WHO

PLAYED A ROLE IN PREPARINGTHE PLAN. IT IS SUBJECTTO

MODIFICATION AS DICTATED BY NEW FINDINGS,CHANGESIN

SPECIESSTATUS,AND COMPLETION OF TASKS DESCRIBEDIN THE

PLAN.

LiteratureCitation: U.S. FishandWildlife Service. 1996. RecoveryPlan
for Hibiscadeiphusdistans. U.S. FishandWildlife Service,Portland,OR,
42 pp.

ADDITIONAL COPIES MAYBE PURCHASEDFROM

:

Fish and Wildlife Reference Service
5430 Grosvenor Lane, Suite 110
Bethesda, Maryland 20814
301/492-3421
or
1-800-582-3421
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EXECUTIVE SUMMARY OF THE RECOVERY PLAN

FOR ~E L~L8T4J~~ff~AIY~S’

Current SpeciesStatus: Hibiscadeiphusdistansis restrictedto theislandof

Kauaiandis federallylistedasendangered.Thereareonly two knownnaturally-

occurringpopulations,onewith 6 individuals,which hasbeensupplementedwith

19 transplants, andtheotherwith approximately100 individuals,50 ofwhich are

matureplants. Therearealsotwo plantedpopulations,eachwith fewerthan 10

individuals.

Habitat Requirementsand Limiting Factors: Hibiscadeiphusdistansis found

within low to mid-elevations,between300 to 550 meters(1000to 1800 feet), in

highly degradednativedryland forests. Thesubstrateis basalticbedrockoverlain

by dry, crumblyred-brownsoil (inceptisol). All populationsarethreatenedby

alienplantcompetitors,introducedherbivores(goatsandinsects),human

disturbance,rockslides,catastrophicevents,andalimited genepool. The

originallydiscoveredpopulationwasdestroyedby alandslidein 1989.

RecoveryObiective: To delistHibiscadeiphusdistans.

RecoveryCriteria: Thespeciesmaybedownlistedwhenit is representedby at

leastsix naturallyreproducing,fencedpopulationson theislandof Kauai,each

with atleast50 reproductiveindividualsfor aminimumof 9 years. Delisting

would furtherrequiresufficientreductionofthreatsto allow unassisted

reproductionandstableor increasingpopulations,with a 10-yearaverageof 250

reproductiveplantsin eachofthesix populations.



ActionsNeeded

:

1. Protectandstabilizeexistingpopulations.

2. Increase and diversify populations, re-establish in former range, and

manage threats, as needed.

3. Conduct research on limiting factors and monitor

populations.

4. Validate recovery objectives.

Total Estimated Costof Recovery($1.OOOV

1996
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2008
2009
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2013
2014
2015

Total

Need 1
41.5
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221
172
157
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102
102
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95
95
55
42
42
42
42
42
42
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42

1735.5
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49
26
39.5
31
28
8
8
8
7
7
7
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7
0
0
0
0
0

317.5

5
49
49
49
49
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49
49
49
49
49

5
5
5
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540

N~dA
0
0
0
0
0
0
0
0
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40
40
40

0
0
0
0
0
0
0
0

120

IQ~1
89

226.5
319
247
245.5
202
179
159
159
152
151
67
54
54
54
47
47
47
47
47

2713

Dateof Recovery: Downlisting to Threatenedshouldinitiate in 2015,if
recoverycriteriaaremet.
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I. INTRODUCTION

Brief Overview

Hibiscadeiphus(Malvaceae,theMallow family), is anendemicHawaiian

genusthatis consideredoneof theworld’s rarestgroupsoftrees. This genusonce

inhabitedthe diversemesicforestsof Hawaii atmiddle elevations,whererainfall

wasmoderate.Introducedanimalsandlandclearingfor agricultureoverthepast

two hundredyearshaveso alteredanddestroyedtheseforeststhat little intact

primaryhabitatremains.

Thesubjectofthis recoveryplan,Hibiscadeiphusdistans,occursonly on the

islandof Kauai (Figure 1). Only six plantswereknownto exist in thewild until

April 1991,whenanewpopulationof approximately100 plantswasdiscovered

abovetheknownpopulation. This is the largestpopulationof any

Hibiscadeiphusspecieseverfound. Hibiscadeiphusdistansis threatenedby feral

goatbrowsing,rock slides,competitionfrom alienvegetation,insectherbivory,

humandisturbance,catastrophicevents,suchasfire andhurricanes,andalimited

genepool.

Hibiscadeiphusdistanswasfederallylisted asendangeredon April 29,

1986(Herbst1986);theeffectivedateof the listing wasMay30, 1986. Critical

habitatwasnot designatedfor thisspecies. It hasbeenassignedarecovery

priority numberof2. Prioritynumbersrangefrom 1C-18basedon magnitude

andimmediacyofthreataswell asrecoverypotential,with priority number1 C

beinggiventhehighestpriority numberand 18 thelowestA priority of 2

indicatesthatit is a speciessubjectedto ahigh degreeofthreat,but with high

recoverypotential(48FR43104).
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Taxonomy

The genus Hibiscadeiphuswas established by Joseph Rock in 1911

(Radlkofer and Rock 1911) to describe three species found on the islands of Maui

andHawaii. Hibiscadeiphusis mostcloselyalliedto thegenusHibiscus,hence

its epithetmeaning“brotherof Hibiscus.” TheHawaiianname,haukuahiwi,

meansuplandormountainhaubecauseof its resemblanceto thecommon

lowlandHibiscustiliaceus(Rock 1913;Bates1990).

Hibiscadeiphusdistanswasdiscoveredon Kauai in June1972by L. Earl

BishopandDerralHerbst(1973)in thelowerreachesof WaimeaCanyon. They

namedit Hibiscadeiphusdistansbecauseof its geographicisolationand

morphologicaldifferencesfrom otherknownspecies.Its morphological

characterssuggestthatit representstheearliestevolutionarilydivergentlineage

for this genus(Hobdy1984). Herbariumspecimensarehousedat theBishop

Museum,Universityof Hawaii BotanyDepartment,U.S. NationalHerbarium,

andTheNationalTropicalBotanicalGarden(NTBG).

SpeciesDescription

Hibiscadeiphusdistansis ashrubor small treeup to 18 feet(5.5meters)

tall with smoothbarkandaroundedcrown. The green,heart-shapedleavesare

1.5 to 4 inches(4 to 10 centimeters)longwith numerouswhitish hairson the

underside(Figure2). Thenarrow,tubular,curvedflowers areapproximately1

inch (2.5centimeters)long with persistentleaf-like structuresbelow theflowers.

Theflowersaregreenishyellow, turningmaroonwith age. Theseedpodsare

woodycapsuleswith five sections,eachcontainingtwo seeds.This speciesis

readilygrown from seedsandcanbevegetativelypropagatedfrom cuttings.
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Life History

Very little is known about the life history of this species. Trees in

cultivationhavebegunflowering in 3 years,but theageatwhich treesin thewild

begin flowering is unknown. Neitherthenumberofyearsthis speciesremains

reproductivenorits longevityis known. No demographicorotherecological

studieshavebeenreported,with theexceptionof nectarproductionandpollinator

relationships.Thenarrow,curvedflowersproduceabundantnectar,indicating

thattheymayhavehadan importantpollination-feedingrelationshipwith one

nativebird family, Meliphagidae(honey-eaters),andonesubfamily,

Drepanidinae(honeycreepers)(Hobdy1984). Hobdyspeculatedthatthedecline

andextinctionof certainnativebirds, especiallytheMeliphagidsin the genera

Mohoand Chaetoptila,maybecloselylinked to thedeclineof Hibiscadeiphus.

Distribution and Population Status

The original population found by Bishop and Herbst in 1972 was located

within the State-ownedNaPaliKonaForestReserve,Koaie Canyon.The colony

oftentreeswaslocatedat approximately1,000 feet(300meters)elevationon a

bluff aboveKoajeStream. A total of sevenmaturetreesweresubsequently

found,beginningwith thediscoveryof four additionalplantsin 1980upstreamof

theoriginalcolony.

In 1989,theoriginal colonyof 10 treeswasdestroyedby alandslide. In

January1990,Tim Flynn, Chip Wichman,andStevePerlmanfrom NTBG and

TomTelfer andGalenKawakamioftheKauaiDistrict oftheHawaii Division of

ForestryandWildlife (DOFAW) visited theKoaje CanyonHibiscadeiphus.They

wereableto locateall sevenplants. PlantNo. 5, whichwasseriouslyundermined

by erosionandwasleaningagainstaMeliaazedarachtree,andplantNo. 4 each

hadsingle,small seedlingsbeneaththem. Thesewerethe only seedlingsfoundin

thearea.The otherplantshadvery little soil beneaththemandwerein such
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seriouslyerodedsitesthat seedlingsurvivalwasconsideredto benearlynil. Seed

wascollectedfrom theplantsduring this trip (Telfer 1990).

In March 1990,DOFAWpersonnelerectedfourexclosures(5-foothigh

(1.5 meters)hogwirefences)encompassingapproximately1/10 acre(0.04

hectares).PlantNos. I and2 werecontainedin oneexciosure,plantNo. 4 andits

seedlingwerecontainedin an additionalexciosure,andplantsNo. 5 and6 were

individually fenced. (TheseedlingthathadbeenseenunderplantNo. 5 during

theJanuary1990 sitevisit wasno longerextant.) PlantNo. 7 wasnot fenced,

becauseit wassituatedon arock prominenceandcouldnotbe reachedby goats,

andPlantNo. 3 wasnot fenceddueto theunlikelihoodthat it would survive,

giventheextensivegoatdamageit hadalreadysufferedandthehighlevel of

erosionat thesite. By April 1991,whenStevePerlmanrevisitedthesite,plant

No. 3 had died. In August1991, 19 saplings,propagatedin theDistrict Nursery

from seedcollectedduring theJanuary1990sitevisit, wereplantedinto the

exolosurecontainingplant No. 5. In September1992,whenHurricaneIniki

strucktheislandof Kauai,arockslidedestroyedplantNo. 6 andits exciosure.

In April 1991,StevePenmanandKenWood, NTBG, discoveredanew

populationofHibiscadeiphusdistans,the largestrecordedfor anyHibiscadeiphus

species.On acliff abovetheknowncolony,56 matureplantsup to 16 feet(5

meters)taIl, 20 to 40 saplingsrangingfrom 1 to 4 feet(0.3to 1.2 meters)in

height,andnumerousseedlingswerecounted. Theplantsoccurmidslopeon the

north-facingcliff at an elevationofapproximately1,800 feet(550meters).The

steepnessof thecliff facepreventsgoatsfrom reachingtheplants,but increases

thelikelihood of destructionasa resultof landor rock slides.

In thelate 1980’s,theKauaiDistrict ofDOFAW constructedtwo 1/4 acre

(0.1 hectare)exciosureson thewestsideof WaimeaCanyon,within thePuuKa

PeleForestReserve.In 1990, theyplanted10 Hibiscadeiphusdistanssaplings

into oneofthe exclosures(KahoalohaExciosure),locatedat 3,150feet(960

meters)betweenPapalaiandLapaRidges,and8 saplingsinto the otherexciosure

(KaulaulaExciosure),locatedin KaulaulaValley atapproximately1,970 feet

6



(600meters)(G. Kawakami,ProtectionForester,DOFAWKauaiDistrict,

personalcommunication1991). Duringafollow-up surveyofthe exclosures

afterHurricaneIniki struckKauai in September1992,DOFAWpersonnelfound

thatthepopulationsin eachoftheexciosureswerereducedby roughlyone-half

(G. Kawakami, personal communication1993) (Table1).

Habitat Description

ThenaturallyoccurringHibiscadeiphusdistansin LowerKoajeCanyonare

foundwithin ahighlydegradednativemesicforestthatreceivesfull sunin

summerwith no directsunin winter. Exposureis 320 to 340 degreesNNW. The

areareceivesapproximately60 inches(15.2centimeters)ofrain annually,with

yearlymeantemperaturerangingfrom 640 to 820F(180 to 280C). Thesubstrateis

basalticbedrockoverlainby dry, crumblyred-brownsoil. Goatshavedenuded

largeareascausingsevereerosion,andtheentireareais proneto frequentrock

slides.

Severalofthedownslopeplantsgrow in asmall drainagethat is dryexcept

duringheavyrun-offperiods. AssociatedspeciesincludeAleuritesmoluccana,

Artemisiakauaiensis,Psydraxodoratum,Diospyrossandwicensis,L~pochaeta

connata,Myrsinesp.,Nototrichium sandwicense,Pouteriasandwicensis,

TriumfettasenitrilobaandSapindusoahuensis.Melia azedarach,an alien

species,is now thedominanttreein thearea.Thegroundcoveris sparseand

consistsmainly of exoticgrassesandbroad-leavedherbaceousplants,including

Lantanacamara,which presentsamajorthreatto this small populationof

Hibiscadeiphusdistans. Associatedwith thenewlydiscoveredcliffside

population(upslope)areArtemisiakauaiensis,Bidenssandwicensis,Psydrax

odoratum,Carexmeyenii,Dodonaeaviscosa,Lz~ochaetaconnata,Lobelia

niihauensis,andSchiedeaspergulina. Melinusminut~folia,Kalanchoepinnata,

andOpuntiasp. areproblemspeciesat this location (Table2).
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TABLE 1. The current status ofHibiscadeiphusdistans on the island of
Kauai, Hawaii. Data from Bishopand Herbst (1973),Telfer (1990),Steve
Penman(hawaii Plant Conservation Center, field notes1990),and G.
Kawakami, personalcommunication 1991,1993, 1994.

Number Numberof
Population ofPlants Exciosures

Lower KoajeCanyon
NaPali KonaForestReserve

1. Downslope 251 3

2. Upsiope 100 02

WaimeaCanyon
PuuKaPeleForestReserve

1. KahoalohaExelosure 53 1

2. KaulaulaExciosure 43 1

=

Total 134

6 naturally-occurring individuals
19 individualsfrom captivestock

2 cliff facetoo steepfor feral ungulatebrowsing

~individualsplantedfrom captivestock.
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Table 2. List of plant speciesassociatedwith the two populations of
Hibiscadeiphusdistans.

Scientific
name

Aleurites moluccana
Artemisia kauaiensis

Native or
introduced

Protective
status

introduced,Polynesian
endemic

Bidenssandvicensis endemic
Carexmeyenii
Diospyrossandwicensis

indigenous
endemic

Dodonaeaviscosa
Kalanchoepinnata
Lantanacamara

indigenous
introduced
introduced

Lipochaetaconnata
Lobelianiihauensis

endemic
endemic endangered1

Me/iaazedarach introduced
Melinusminut~folia
Myrsinesp.
Nototrichiumsandwicense

introduced
endemic
endemic

Opuntiasp. introduced
Pouteriasandvicensis endemic
Psydraxodoratum
Sapinduscahuensis
Schiedeaspergulina
Triumfettasenitriloba

indigenous
endemic
endemic
introduced

endangered2

Key to termsusedin Table 2

.

endemic= nativeonly to Hawaii
indigenous= nativeto Hawaii, but foundelsewhere
endangered = Listed asan endangeredspecies
introduced = notnativeto Hawaii
introduced, Polynesian —not native to Hawaii, but introduced before European

contact
1 Recoveryofthis taxonaddressedin theWaianaePlantCluster

RecoveryPlan
2 Recovery of this taxon addressed in the Kauai Plant Cluster

RecoveryPlan
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Reasonsfor Decline and Current Threats

Thethreatsto Hibiscadeiphusdistansmaybesunimarizedasfollows:

1. Feral Goats. The major threat to this speciesand its habitat is browsing and

associateddamageby feralgoats. Goatschewon thefoliage andbark of

Hibiscadeiphusdistansandeatanyseedlingstheycanreach. Theyalso cause

landslidesby dislodgingrocksfrom ledgesabovetheplants,damagingthetrees

anddestroyingseedlings.Thesurroundingvegetationhasalsobeenover-

browsed,causingincreasederosionanddangerfrom rock andlandslides.

Consequently,eventhoseplantsthatdo not sufferdirect damagefrom goatscan

be indirectlyharmedby goatactivities. Thelargeferal goatherdsstill extanton

Kauai resultfrom thegamemanagementpracticesoftheStateof Hawaii

Departmentof LandandNaturalResources(DLNR), whichmaintainpopulation

levelsfor hunting(Herbst1986). Thelargegoatpopulationon Kauaiwas

probablyresponsiblefor thespecies’declineandnow seriouslythreatensthe

continuedexistenceof thefewremainingplants.

2. Alien Plants. Habitatdisturbanceshavefavoredtheintroductionandspreadof

exotic (non-native)plants,which competewith andsmothernativevegetation,

especiallyseedlings.TheseexoticplantsincludeMe/iaazedarach,Lantana

camara,MelinusminutWolia,Kalanchoepinnata,Opuntiasp. andMyricafaya,

anextremelyaggressivenon-nativetreespeciesthat hasovergrownhundredsof

acresin exciosureareas(DianeRagone,ProgramCoordinator,NTBG, personal

observation).Thethreatposedby theseandotherexoticplantsbecomeseven

moreseriousasbrowsinggoatsareremovedfrom exciosures.In additionto

negativelyaffectingmanynativespecies,thegoatsalsoactto keeptheexotic

plantsin check. Theinvasionof alienplantsmaybe thegreatestsinglethreatto

thesurvivalofHibiscadeiphusdistansoncethethreatof goatbrowsingis

eliminated.
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3. HumanDisturbance.A hiking trail passesbelow theareawheretheplantsare

located,andhikersandhunterscanreadily reachtheplants. The areahas

experiencedincidentsof unauthorizedtaking andvandalism(Herbst1986).

4. CatastrophicEvents. A singlelandslide,fire, or othercatastrophiceventcould

easilyextirpateremainingwild Hibiscadeiphusdistans.

(a) RockandLandslides.Thelimited rangeof thisendangeredspecies

makesit especiallyvulnerableto naturaldisasters.Overgrazingby goats

hasincreasederosionin this area,andheavyrainsin 1989 causedan

extensivelandslidethat destroyedthe originalknowncolony.

(b) Fire and OtherStochasticDisasters(e.g. wind, hurricanes).The

remainingpopulationsofHibiscadeiphusdistansoccurin xericareas,

which areproneto fires. High windsmayknockdowntreesandcreate

bridgesbetweenmicrohabitats,allowing fires to spreadfartherthanwould

bepossiblein fragmentedterrain. Thefire dangermayincreaseif alien

plant coverincreaseswith reducedungulatepopulations. Severehurricanes

occasionallypassthroughtheHawaiianIslandsandproducewinds of a

magnitudethat canbeextremelydamagingto thevegetation.During

HurricaneIniki in 1992,windsclockedin excessof200 mphafewmilesto

thenorthof WaimeaCanyonreducedthenumberof outplantedindividuals

to approximatelyone-half(G. Kawakami,personalcommunication1993).

Hibiscadeiphusdistans,reducedto remnantpopulations,remainsunder

threatfrom stochasticevents.

5. Insectpests. Insectpestson thegenusHibiscadeiphuswere first reportedby

Rock (1913),who notedtheoccurrenceofworm-eatenseedcapsulesand

caterpillarsfeedingon theleavesandmaturecapsulesofH Izualalaiensis.This

insectwasidentifiedastheintroducedpink bollworm,Pectinophoragossypiella,
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which attacksHibiscadeiphusand othernativeMalvaceae(Zimmerman1978).

Themothlays asmanyas100 eggsin thecalyxorflower, andthelarvaefeedon

theseeds,destroyingthem. This insectis a quarantinepestunderU.S.

DepartmentofAgricultureregulations(7 CFR318.47)dueto the damageit

causesto commercialcottonproduction.

Larvaefoundin seedcapsulesofHibiscadeiphusdistanswereidentifiedas

thepink boliwormin 1990by theStateofHawaii DepartmentofAgriculture (L.

Ishii, PlantQuarantineInspector,StateofHawaii DepartmentofAgriculture,

personalcommunication1991). Themajority of capsulesofHibiscadeiphus

distansexaminedwereinfestedby thepink boliworm,greatlyreducingthe

amountofviable seedavailablefor reproduction. Introducedgrasshoppersand

rosebeetleshavealsobeenobservedeatingtheleaves,in somecasescausing

extensivedamage(S. Penman,NTBG, personalcommunication1991).

6. GeneticProblems.AlthoughHibiscadeiphusdistanswasnotknownprior to

1972,themesichabitatthat thegenuscharacteristicallyinhabitedwasextensive,

which suggeststhatthisspeciesmayoncehavebeenmorewidely distributed. If

thespecieshasgonethroughabottleneck,thegeneticdiversity ofHibiscadeiphus

distansmayalreadybeseverelyreduced,possiblyleavingthespeciesproneto

deleteriouseffectsof inbreeding.

ConservationEfforts

1. Federalactions. TheU.S. Fishand Wildlife Servicelisted Hibiscadeiphus

distansasan endangeredspeciesin 1986 (Herbst 1986). The decisionwas based

principally on astatus report by Derral Herbst (1978). Critical habitat was not

designated.

2. State of Hawaii actions. The State of Hawaii listed Hibiscadeiphusdistansas

anendangeredspeciesin 1986 following thefederallisting, pursuantto Chapter

12



1 95D of theHawaii RevisedStatutes. The plants are included in and managedas

ConservationDistrict ForestLand,underthejurisdictionof theStateDivision of

ForestryandWildlife (DOFAW). As summarizedabovein thesectionentitled

Distribution andPopulationStatus,DOFAWhasconstructedexciosuresaround

thosenaturallyoccurringplantsthatrequireprotectionfrom feralgoatbrowsing

andhasundertakenaprogramofoutplantingof propagatedseedlingsinto

exciosuresites. Exclusionof thegoats,weeding,watering,andfertilizing havein

a short timeresultedin theregenerationofHibiscadeiphusdistans in theLower

KoajeCanyonarea.

3. Nongovernmentalactions

.

(a) Cultivation. Hibiscadeiphusdistansis easilypropagatedif undamagedseeds

areavailable. In fact,germinationratesaveragingfrom 80 to 100percenthave

beenachievedwith undamagedseeds(K. Lilleeng-Rosenberger,Propagator,

NTBG, personalcommunication1991). Severalbotanicalgardensin Hawaii

havebeeninvolvedin exsitu conservationofthis species.NTBG in Lawai,

Kauai,hastwo mature,flowering treesin its living collection. Seedsarebeing

collectedfrom theseplants,andstorageandgerminationtrials arebeing

conductedto determinethestoragerequirementsfor thisspecies.Another20

saplingswereplantedat NTBG in 1991. Sixty seedlingsarecurrentlygrowingin

thenursery.All of theHibiscadeiphusdistansatNTBG weregrownfrom

wild-collectedseeds.

The WaimeaArboretumin Haleiwa,Oahu,hassix matureplantsthat

produceflowersandseeds.Theplantsweregrownfrom wild-collectedseeds.

TheHonoluluBotanicalGardenson Oahuhadthreematureplantsatits Wahiawa

site,andseedsfrom theseplantsweresometimescollectedandpropagatedat

FosterBotanicGarden. Two of thethreetreeshavedied, andthethird is

unhealthy. TheLyon Arboretumon Oahuhasa singlematureplant thatis faring

poorlydueto thehighrainfall at this site. It doesset seed,however,and

seedlingsaregrownin thenursery.
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(b) Researchactivities.

1) Pollination Studies. Little researchhasbeenconductedon this species,

beyond propagation trials. Dr. Loyal Mebrhoff, a botanist with the U.S.

Fish and Wildlife Service(formerly with the Bishop Museum), is

investigatingbirdpollination and the impact of bird extinctions on related

nativeflora ofHawaii. In aninitial studyofHibiscadeiphusdistans

conductedin SeptemberandOctoberof 1991,heputpollinatorexciosure

bagsaroundsevenflowerson asingletreeat theWaimeaArboretum. One

of thesebaggedflowersset seed,comparedto sevenunbagged,control

flowersthat did not. Severalflowerson this tree(unbagged)did produce

fruits. Seedlingsgrowingunderthe treedemonstratethat it producesviable

seedsin theabsenceofnativebird pollinators. This limited study indicates

thatHibiscadeiphusdistansmaybe capableof self-pollination. However,

cross-pollination,hencepollinators,maystill bevery importantfor

maintainingthe species’long-termgeneticvariability (andoverall fitness).

2) GeneticStudies.A preliminarystudyof geneticvariationof wild and

cultivatedindividualsof Hibiscadeiphusutilizing gel electrophoresiswas

conductedin 1990by ZellaE. Ellshoff, a formerPh.Dcandidatein the

Departmentof Botanyat theUniversityof Hawaii. Resultsofthis study

havenotbeenreported.

RecoveryStrategy

To achieverecoveryof Hibiscadeiphusdistans,stepsto controland

minimizethethreatsactingupontheexisting fourpopulationsmustbe

undertaken.At thesametime, surveyswithin likely habitatareasin Waimea

Canyonmustbecarriedout to determinewhetheranyotherpopulationscurrently

exist,andall newly discoveredpopulationsmustbeadequatelyprotected. If

additionalpopulationsarenot found,stepsmustbetakento reestablishatleast

two newpopulationson theislandof Kauai. Researchon thebasicecological
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requirementsof the speciesmustbe carriedout, andbettermethodsof controlling

thethreatsthatimpactthe specieswill needto be developed.Finally, the

recoveryobjectiveswill needto bevalidatedandtherecoveryplanrevisedas

necessary.
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II. RECOVERY

A. Obiective

Theultimateobjectiveof thisplanis to delist Hibiscadeiphusdistans.

B. Criteria

DownlistingHibiscadeiphusdistansto threatenedstatuscanbeconsidered

whenthefollowing conditionsaremet:

1) thecurrentlyoccupiedhabitaton Kauairemainsprotected(underthe

jurisdictionofthe Hawaii Division of Forestryand Wildlife) andmanagedto

perpetuatethespecies(includingmaintenanceoffencingto preventferal ungulate

damage);

2) at leasttwo additionalprotectedpopulationsarelocatedorestablished;

3) eachpopulationcontainsatleast50 reproductiveindividuals;

4) newly establishedpopulationsaregeographicallyisolatedfrom the extant

populationsto ensurethat all populationsarenot eliminatedby a singlesmall-

scalecatastrophicevent;and

5) the6 populationsaremaintainedat the level of at least50 reproductive

individualseachfor aminimumof 9 years.

Delisting canoccuroncethedownlistingtargetsarerealizedand:

1) threats,especiallyferal goats,havebeensufficientlyreducedoreliminatedto

allow thesix populationsto reproduceunassisted;

16



2) the populations are stable or increasing and contain an adequatenumber of

reproductive,self-regeneratingadultsto produceamixtureof reproductivestages

(e.g. seedlings,juveniles,and adults)sufficient to ensureself-perpetuation;and

3) thereis a 10-yearaverageof at least250 reproductiveplantsin eachofthe six

populations.

Basedon ourcurrentunderstandingofHibiscadeiphusdistans,webelieve

thenumbersof individualsandpopulationsgivenin theaboveobjectivesshould

providefor themaintenanceofthemajorityofthe geneticdiversityandsome

assurancethat asingle small-scalecatastrophiceventwill not destroyall members

of thespecies.However,muchbasicresearchon thelife history andreproductive

biologyofHibiscadeiphusdistansneedsto be conductedin orderto ascertain

whethertheseobjectivesareindeedvalid. Thisrecoveryplanshould,therefore,

be modified to incorporate any new information as it becomesavailable.
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Step-downOutline

1.Protect and stabilize populations ofHibiscadeiphusdistans.

11. Control threats to all current populations.

111. Ensuremaximum protection from feral ungulates.

1111. Maintain exciosures.

1112. Improve control methodsand control feral goats.

112. Control erosion and landslides.

113. Improve control methodsand control alien plants.

114. Improve control methodsand control insect predators.

115. Developdiseasemonitoring and responseprotocol and control
disease.

116. Control and minimize human disturbance.

12. Conduct surveys,particularly in Waimea Canyon, to locate
undiscoveredpopulations.

13. Protect and managenewly discoveredpopulations ofHibiscadeiphus
distans.

2. Developand implement plans to augmentthe extantpopulations, and create
newpopulations, if necessary.

21. Evaluategeneticdiversity and selectgeneticstock to usein
augmenting existing populations and establishingnewpopulations.

22. Determine appropriate introduction techniques.

23. Propagateseedlingsfor outplanting.

24. Augment existingpopulations with transplanted individuals.

25. Locatepotential habitat areasfor two additional populations.

26. Protect and managenew sites.

18



27. Establishnewpopulationsthroughoutplanting.

28. Controlthreatsto thenewlyestablishedpopulations.

3. Determinefactorslimiting growth andreproduction.

31. InvestigatetheecologyofHibiscadeiphusdistans.

32. Determinetheeffectsof introducedbirds on reproduction.

4. Developandmaintainadetailedmonitoringprogram.

41. Map, tag,andmonitorall wild plantsandtheirpropagules.

42. Map, tag,andmonitor all transplantedplantsandpropagules.

5. Verify or determinethescientificvalidity oftherecoveryobjectives.

51. Determinethenumberofpopulationsneededto ensuresurvivalover
thenext200 yearsandthenumberof individualsneededto ensure
long-termsurvivalofeachpopulation.

52. Reviserecoveryobjectives.
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Narrative

1. ProtectandstabilizepopulationsofHibiscadeiphusdistans

.

Thelast fewremainingwild plantsexiston State-ownedlandsin theNaPali
KonaForestReserve.Small populationshavealsobeeninitiated on thePuuKa
PeleForestReserve.TheKauaiDOFAWhasalreadybegunto takestepsto
stabilizethesepopulationsandmanagethehabitatfor thesurvivalof theseplants.
Theseactions(i.e. maintainingfences,controllingferalgoats,weeding,watering,
etc.)needto becontinuedandexpanded.Additional surveysshouldbeconducted
to identify newpopulations,andall introducedpredatorsandcompetitorsof
Hibiscadeiphusdistansmustbeevaluatedandbroughtundercontrol.

11. Control threatsto all currentpopulations

.

All knownthreatsto the existenceofthedownslopeandupslopeLower
KoajeCanyonpopulationsandtheWamieaCanyonpopulations
(KahoalohaandKaulaulaexciosures)mustbecontrolledorremoved.

111. Ensuremaximumprotectionfrom feral ungulates

.

Feralungulates,in particulargoats,arethemajorthreatto the
survivalofHibiscadeiphusdistansin thewild. Goatsfeedon
thefoliage, bark,andseedlingsofHibiscadeiphusdistans.
Also, becausegoatsarevoraciousbrowsers,theycause
increasederosionin habitatareas. Goatsalso dislodgerocks
from ledgesaboveplants,damagingtreesandkilling
seedlings.Successfulrecoverydependson control, and
eventualelimination,offeralgoatsonKauai.

1111. Maintainexolosures

Theexciosuresiteswill needto be visited onaregularbasis
andthe fencesexaminedandrepairedseveraltimesperyearto
ensuremaximumprotectionfrom goatsandotherferal
ungulates.Thoughtshouldbegivento expandingthe
exciosuresto includeplantscurrentlywithout fencingand
allowing for expansionof thepopulationswithin the
exciosures.
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1112. Improve control methods and control feral goats

.

Methodsforgoatcontrol shouldbe improved. Methodsmight
include, for example,theuseof helicoptersandradio-
telemetryto find herds,which canthenberemoved.
Unlimited huntingmaybea feasibletechniqueto keepgoat
populationsdown,minimizing thedamageto thewild plants.
However,huntersmayalsocauseerosion,so accessto the
mostsensitiveareasmustbecarefully regulated.

112. Controlerosionandlandslides

.

Thefirst populationof Hibiscadeiphusdistansto bediscoveredwas
lost asaresultof a landslidein 1989, andboth ofthenaturally
occurringpopulationsin theLowerKoajeCanyonarein immediate
dangerof extinctiondueto thisnaturalphenomenon,which has
increasedasaresultof goatbrowsing. Methodsofcontrollingor
minimizing erosionmustbedevelopedandimplemented.Techniques
might includeselectiveweeding(i.e. allowing somelessinvasive
weedspeciesto remain,to hold thesoil), but theadvantagesof such
techniquesmustbeweighedagainstthepotentialimpactsofthe
techniquesthemselves(seeTask#113).

113. Improvecontrolmethodsandcontrolalien plants

.

Alien plantsposea seriousthreatto therecoveryof Hibiscadeipbus
distans,andmethodsmustbe developedandimplementedfor their
control. Currentweedingactivities shouldbecontinuedand
improvedupon. Weedspeciesshouldbeevaluatedasto invasiveness
andpotentialthreatto H. distansandconsiderationgivento leaving
someof the lessharmfulweedsin placefor erosioncontrol. Alien
plant controlmethodsshouldbedevelopedcarefully, especiallyin
areasof erosion,whereremovalof theexistingvegetationmay
increasethethreatof harmto H. distansindividuals.Any control
methodto bepotentiallyusedshouldbecarefullydesignedto haveno
adverseeffect on Hibiscadeiphusdistansor anyothernative
componentof theecosystem.
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114. Improvecontrolmethodsandcontrolinsectpredators

.

Predationby insects,suchasthepink boliworm (Pectinophora
gossypiella),introducedgrasshoppers,andChineserosebeetle
(Adoretussinicus),mustbe controlled. Controlandmonitoring
programsdesignedto detecttheseproblemsatthe earliestpossible
time shouldbedesignedandinitiated. In particular,pink boliworm
infestationsshouldbemonitoredon aseasonalandannualbasisto
determinewhethercontrol is necessary.A sprayprogramto control
pink boliwormmaynotbe advisable,sincetheinsecticidesmay
negativelyaffectinsectpollinators. Instead,lure methodsmaybethe
preferredalternativewhereapplicable.

115. Developdiseasemonitoringandresponseprotocoland control
~

Little is knownof thediseasesthatmayaffectHibiscadeiphus
distans;however,the introductionandspreadof diseasein a small
populationsuchasthedownslopeKoajeCanyonpopulationcouldbe
devastating.A monitoringsystemto trackdiseasesandspecific
recommendationsfor swift reactionto diseaseintroductionshouldbe
developed.

116. Controlandminimizehumandisturbance

.

Thethreatsfromintentionalvandalismandunintentionaldamageby
humansshouldbe addressedviaan activepublic educationcampaign,
signs,andlaw enforcementactivitiesby StateandFederalofficers,
whennecessary.

12. Conductsurveys,particularlyin WaimepCanyon.to locate
undiscoveredpopulations

.

An importantstepin theHibiscadeiphusdistansrecoveryeffort is the
identificationof newpopulations.Newpopulationsmayincreasethe
availablegeneticvariability of this speciesandprovideadditionalpropagules
for establishingnew,geneticallydiversepopulations.Additional wild
populationswill alsohelpalleviatetherisk of stochasticextinctiondue to the
currentlylimited rangeofHibiscadeiphusdistans. Findingnewpopulations,
whichmayhavegreaterselectivevigor thancaptivestock,mayobviatethe
needfor establishingnewpopulationsfrom propagules.If additional
populationsarefound,it maybenecessaryto amendtherecoveryplanto
includemeasuresfor protectingthesenewpopulations.
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A systematicsurveyfor newpopulationsshouldbeplannedandexecuted.
Highestpriority shouldbegivento surveyingsimilarmesicsitesin Waimea
Canyon. If found,newpopulationsshouldbemappedandcounted,and
threatsto themevaluated.

13. Protectnewly discoveredpopulationsof Hibiscadelvhusdistans

.

It is importantto protectanywild populationsthat arediscoveredthrough
negotiationswith the landownersanddevelopmentof conservation
easements,cooperativeagreements,leases,feepurchases,etc.

14. Managenewly discoveredpopulations

.

Oncenewpopulationsareprotected,themostimportantactionis to
immediatelyensurethat all knownthreatsto thepopulationsareidentified
and controlled. At theveryleast,stepsshouldbe takento controlthose
threatsthat areknownto negativelyimpactthecurrentlyextantpopulations.
SeeTasks#111 through#116.

2. Developandimplementplansto augmenttheextantpopulations.and create
newpopulations.if necessary

.

Thetwo known,naturally-occurring,extantpopulationsofHibiscadeiphus
distansarelocatedin degraded,landslide-pronehabitatin KoajeCanyon. In
addition,thesepopulationsarelocatedin closeproximity to oneanother.The
likelihood ofthestochasticextinction oftheonly two, naturallyoccurring
populationsofthis speciesdueto a singleenvironmentallycatastrophiceventis,
therefore,quitehigh. Newpopulationsmustbe establishedin moreprotected,
stablehabitats. In addition,thesizesofthe existingpopulationsmustbe
increased,in orderto optimizegeneticdiversity andachieverecoverygoals.

21. Evaluategeneticdiversityand selectgeneticstockto usein
augmentingexistingpopulationsandestablishingnewpopulations

.

Geneticdiversityof thespecies(i.e. total arrayofgenotypesavailable)must
beevaluated,throughgel electrophoresisorothermolecularmeans,in order
to makewise decisionsaboutwhichplantsto propagateand transplant.
Populationsshouldbeaugmentedonly with transplantsthatoriginatedfrom
thatpopulation,unlessfutureresearchdictatesotherwise. However,new
populationsshouldbeestablishedfrom geneticallydiversestock,as
determinedfrom geneticanalyses.This strategywill optimizereproductive
vigor ofnewpopulationsandserveasabufferagainstpossibleinbreeding
depressionin theoriginalpopulations,while still maintainingthegenetic
“purity” ofthe original two populations.
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22. Determineappropriateintroductiontechniques

.

Trial plantingsofHibiscadeiphusdistanshavealreadybeenestablishedin
exciosuresasdetailedin thesectionon conservationactivities. These
plantingsneedto be carefullymonitoredandassessedto determinehowto
establishnewpopulations.Transplantationmethods,careafter
establishment,andotherfactorsmustbedetermined.

23. Propagateseedlingsfor outplanting

.

Thepropagationofhealthy,viablepropagulesis essentialto therecoveryof
this species.A qualified growermustbe selected,andaprotocolfor
producingqualitypropagulesshouldbe established.Propercleaning,
handling,andstoragetechniquesmustbe developedto ensurethemaximum
viability ofpropagules.Storageof Hibiscadeiphusdistanspropagulesmust
bedonein amannerthat will maintainthegeneticintegrity ofthis species.
Meticulousrecordsofpropagulelineages(seedsandcuttings)areessential.
Possibleimpactsofseedcollectionor removalof cuttingsfrom natural
populationsmustbecloselymonitoredto detectanyeffecttheharvestmay
haveon thesourcepopulations.

24. Augmentexistingpopulationswith transplantedindividuals

.

Onceintroductiontechniquesthatwill providemaximalchancesfor survival
aredevelopedandpropergeneticstockis propagated,aprotocol for
augmentingcurrentpopulationsshouldbe establishedandimplemented.
Propagulesshouldbe transplantedinto selectedareaswithin theexciosures
thathousethewild populationsin orderto amplify thesepopulationsas
quickly andasefficiently aspossible. Specificareaswithin theexclosures
mustbe identifiedasthepreciseanticipatedlocationofall transplants(with a
resolutionof afew feet). Locationsshouldbe chosenthat will cause
minimumdisturbanceto thewild individuals,while optimizing conditions
requiredfor growthoftransplantedindividuals. Stepsshouldbe takento
ensurethat transplantingdoesnot introducediseasesorpestsinto thewild
populations.

25. Locatesitesfor two additionalpopulations

.

If naturally-occurringpopulationsarenot discovered,siteswithin the
historicalrangeofthespeciesshouldbe identifiedfor establishmentof new
populations. Siteselectionis extremelyimportant. Selectedsitesmust
possess,asnearlyaspossible,thesamehabitatcharacteristicsasKoaje
Canyonand shouldbegeographicallyisolatedfrom theextantpopulationsto
helpensurethatall populationsarenot eliminatedby a singlesmall-scale
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catastrophicevent. Ideally, thesitesshouldpermitreadyaccessfor
demographicstudies,seedcollection, andotherrecoveryactivities. Sites
shouldbe largeenoughto supporta fully recoveredpopulationaccordingto
thecriteriain this plan(i.e. 250 reproductiveplants)plusabufferarea.
Preferenceshouldbegivento sites thatcanbe legallyprotected.

26. Protect and manage new sites

.

Oncesiteshavebeenselectedeffortsshouldbemadeto enterinto long-term
agreementswith landowners. Fencingof thenewsites,initial controlof
alienplantsand othernecessarypreliminarymanagementactivitiesshouldbe
accomplishedpriorto outplanting.

27. Establishnewpopulationsthroughoutplanting

.

Oncethepropersiteshavebeenidentified,thepropergeneticstock
propagated,andtheappropriateintroductiontechniquesdetermined,
establishingnewpopulationsthroughoutplantingcancommence.Somesite-
specificmanagementmaybenecessary(e.g. wateringandfertilizing) and
shouldbedeterminedprior to establishingthenewpopulations.

28. Control threatsto thenewlyestablishedpopulations

.

Protectivemeasuresinitiatedin Task#26 shouldbe continuedandexpanded,
as describedin Tasks#111 through#116.

3. Determinefactorslimiting growthandreproduction

.

In orderto developan adequatemanagementandcontrolprogram,it is necessary
to determineall ofthe factorsthat arelimiting the growthandreproductionofthe
species.

31. InvestigatetheecologyofHibiscadeiphusdistans

.

Sincevery little is knownof thebasicbiology ofthis species,life history,
geneticvariability, reproductivebiology, andhabitatrequirementsshouldbe
studiedto isolateadditionalfactorsthatmaylimit growthandreproduction.
An understanding,in particular,ofsoil composition,moisturepreferences,
otherhabitatrequirements,pollination biologyandotherfactorsaffecting
seedsetandgerminationis necessaryboth to propermanagementofexisting
populationsand establishmentof newones.

32. Determinetheeffectsof introducedbirds on r~pr~4i~.iiQn.
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Theeffectsof introducedbirds on reproductionof Hibiscadeiphusdistans
needto be addressed.Thespecificmechanismsby whichtheyimpactthe
species,throughcompetitionwith, oreliminationof thenaturalpollinators,
needto bedetermined.

4. Developandmaintainadetailedmonitoringprogram

.

Propagulesgleanedfrom wild andcultivatedindividualswill form thebasisof
anyreintroduction,restoration,oraugmentationplan. Carefulrecordsmustbe
maintainedon thefateandlocationof eachcuttingor seedlingin botanical
gardensandeachplant in thewild.

41. Map. tag.andmonitorplantsin all fourpopulationsandtheir
pi~naguk~.

Eachof theplantsthatmakeup theupperandlower KoaleCanyonand
WaimeaCanyonpopulationsmustbemapped,taggedandmonitoredon a
regularbasis. Eachcuttingthatis takenfrom thesepopulationsshouldbe
identifiedasto its origin by tagnumberanddate. Accuraterecordsmust
thenbemaintainedon thefate andlocationof eachcuttingin botanical
gardens,andon eachwild plant andcultivarin theexciosuresites.

42. Map. tag.andmonitor all transplantedplantsandtheirpropagules

.

All transplantedindividualsmustbemapped,tagged,andmonitoredin
orderto determinethesuccessof theprogram. It is importantto knowthe
lineagesofall transplants,sothatin theeventthat someseedlingsdie, they
canbe replacedwith geneticallysimilarplantsto insurethatthepopulations
do notbecomedominatedby a singlelineageorgenotype.Knowledgeof
the lineagesofindividual plantsalsoallows for theselectiveculling of
specificgeneticstocksshouldresearchdictatea changein management
philosophy.

5. Verify ordeterminethe scientificvalidity oftherecoveryobjectives

.

In constructingamanagementstrategyfor therecoveryof anendangeredspecies,
it is essentialto considerthe long rangeimplicationsof thestatedobjectivesin
therecoveryplan,andto assessthe scientificvalidity oftheseobjectives.

51. Determinethenumberofpopulationsneededto ensuresurvivalover
thenext200 yearsandthenumberof individualsneededto ensurethe
lon2-termsurvivalof eachnoDulation

.
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It will benecessaryto know whetherthe 6 populationsrecommendedfor
delistingareadequateto safeguardagainstcatastrophiceventsoverthenext
200years. It is alsoimportantto determinethenumberofindividualsneeded
to ensurethelong-termsurvivalof eachpopulation. Mathematicalmodeling
maybeusefulin determiningthesenumbers.

52. Reviserecoveryobjectives

.

Recoveryobjectivesshouldbe revisedasoftenaswarrantedby new
information.
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III. IMPLEMENTATION SCHEDULE

TheImplementationSchedulethat follows outlinesactionsandestimated

costfor theHibiscadeiphusdistansrecoveryprogram,assetforth in thisrecovery

plan. It is aguj4~formeetingthe objectivesdiscussedin PartII ofthis Plan.

This scheduleindicatestaskpriority, tasknumbers,taskdescriptions,durationof

tasks,theagenciesresponsiblefor committingfunds,andlastly, the estimated

costs. Theagenciesresponsiblefor committingfundsarenot,necessarily,the

entitiesthatwill actuallycarryout thetasks. Whenmorethanoneagencyis

listed astheresponsibleparty,anasteriskisusedto identify theleadentity.

Theactionsidentifiedin theImplementationSchedule,whenaccomplished,

shouldprotecthabitatfor thespecies,stabilizethe existingpopulations,and

increasethepopulationsizesandnumberson Kauai. Monetaryneedsfor all

partiesinvolvedareidentifiedto reachthispoint.

Priorities in Column 1 of thefollowing implementationscheduleareassignedas

follows:

Priority 1 - An actionthatmustbetakento preventextinction or to
preventthespeciesfrom declining irreversibly.

Priority2 - An actionthatmustbe takento preventasignificantdeclinein
speciespopulation/habitatquality, orsomeothersignificant
negativeimpact shortof extinction.

Priority3 - All otheractionsnecessaryto providefor full recoveryof the
species.
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Key to Acronyms Usedin Implementation Schedule

FWES - U.S. Fishand Wildlife Service,Division of EcologicalServices,

Honolulu,Hawaii

DOFAW - Division ofForestryandWildlife, Hawaii Departmentof
LandandNaturalResources

NTBG - NationalTropicalBotanicalGarden,Hawaii PlantConservation
Center

NIBS - NationalBiological Survey

Key to Other CodesUsedin Implementation Schedule

C - Continuoustask

0 - Ongoing(alreadybegunasofwriting ofplan)

TBD - To bedetermined
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Recovery Plan Implementation Schedule for Hibiscadelphus distans

1 1111 Maintain exciosures.

1 1112 Improve methods and
control feral goats.

1 112 Control erosion
and landslides.

1 113 Improve methods and
control alien plants.

1 114 Improve methods and
control insect predators.

1 115 Develop and implement
disease monitoi,ng
protocol.

1 116 Control and minimize
human disturbance.

1 12 Conduct surveys.

1 13 Protectand manage

new populations.

NEED I (Protect and stabilize)

o DOFAW
FWES

o DOFAW
FWES

o DOFAW
FWES

o DOFAW*
FWES
NBS

C DOFAW*
FWES
NBS

C DOFAW*
FWES
NBS

C DOFAW
FWES

2 DOFAW
FWES
NTBG

C DOFAW*
FWES

110 5 5
56 2 2

165 6 15
135 4 15

46 5 5
40 2 2

152 5 12
134 5 12
100 0 10

81 1.5 7.5
80.5 1 7.5
100 0 10

10 0.5 0.5
10 0.5 0.5
50 0 5

40 2 2
40 2 2

20 10
20 10
4 2

208
134

1735.5 41.5 135

5 10 5 5 5 5 5 5 5 10
2 10 2 2 2 2 2 2 2 10

15 15 15 15 6 6 6 6 6 6
15 15 15 15 4 4 4 4 4 4

2 2 2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2 2 2

10 10 10 10 10 10 10 10 10 3
10 10 10 10 10 10 10 10 10 0

7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 0.5
7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 0.5
10 10 10 10 10 10 10 10 10 0

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
5 5 5 5 5 5 5 5 5 0

2 2 2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2 2 2

10
10
2

51.5

40.5

221

31.5

20.5

172

30 10 10 10 10 5 5 5

20 5 5 5 5 3 3 3

157 122 102 102 102 95 95 55

April, 1996



Recovery Plan Implementation Schedule for Hibiscadelphus distans

PRIOR- TASK RESPONSIBLE
ITY TASK TASK DURA- PARTY TOTAL

# DESCRIPTION TION COST FY 1996 FY 1997 FY 1998 FY 1999 FY 2000 FY 2001 FY 2002 FY2003 FY 2004 FY200S FY2006 FY2007
(YRS)

1 21 Evaluate genetic diversity 5 DOFAW
and select stock for EWES
augmenting/establishing. NTBG

1 22 Determine appropriate 5 DOFAW
introduction techniques. EWES

NTBG

23 Propagate seedlings
for outplanting.

15 DOFAW
EWES
NTBG

43 13 13 13 2 2
23 7 7 7 1 1
23 7 7 7 1 1

14 3 3 3 3 2
9 2 2 2 2 1
9 2 2 2 2 1

45 3 3 3 3 3 3 3 3 3 3 3 3
30 2 2 2 2 2 2 2 2 2 2 2 2
30 2 2 2 2 2 2 2 2 2 2 2 2

1 24 Augment existing
populations.

10 DOEAW
EWES
NTBG

5 0.5 0.5
5 0.5 0.5

2.5 0.5 0.5

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
0.5 0.5 0.5

1 25 Locate habitat fortwo
additional populations.

1 26 Protect and manage
new sites.

3 DOFAW
EWES

1 27 Establish new populations 10 DOFAW
through outplanting. EWES

NTBG

1 28 Control threats to the
new populations.

C DOFAW
EWES

33
33

0
0
0

0
0

11.5 11.5 10
11.5 11.5 10

TBD
TBD
TBD

TBD
TBD

NEED 2 (Increase and diversify populations)

)

317.5 42.5 42.5 49

)

26 39.5 31 28 8 8 8 7 7

)

April, 1996

2 DOFAW*
EWES
NTBG

6
6

3 3
3 3

0.5 0.5



Recovery Plan Implementation Schedule for Hibiscadeiphus distans

PRIOR-
ITY TASK TASK

# DESCRIPTION

2 31 Investigate the ecology of 10 NBS
Hibiscadelphus distans. EWES

DOFAW

2 32 Determine the effects
of introduced birds.

w
~ 2 41 Map, tag, and monitor

all wild plants.

2 42 Map, tag, and monitor
all transplants.

10 NBS
EWES
DOFAW

C DOFAW
EWES

C DOFAW~
EWES

TASK RESPONSIBLE
DURA- PARTY TOTAL
TION COST FY 1996 FY 1997 FY 1998 FY 1999 FY 2000 FY2001 FY 2002 FY2003 FY 2004 FY200S FY2006 FY200;j
(YRS)

100
70
70

100
50
50

10 10 10 10 10 10 10 10 10 10
7 7 7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7 7

10 10 10 10 10 10 10 10 10 10
5 5 5 5 5 5 5 5 5 5
5 5 5 5 5 5 5 5 5 5

40 2 2
10 0.5 0.5

40 2 2
10 0.5 0.5

2 2 2 2 2 2 2 2 2 2
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

2 2 2 2 2 2 2 2 2 2
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

NEED 3 (Conduct research and monitor)

3 51 Determine number of
populations and individuals
needed forsurvival.

3 52 Revise recovery
objectives, if necessary.

3 EWES~
NBS
DOFAW

1 FWES
DOFAW

Need 4 (Validate recovery objectives)

540 5 49 49 49 49 49 49 49 49 49 49 5

60
30
30

20 20 20
10 10 10
10 10 10

0

0

120

)

April, 1996

TOTAL COST 2713 89 226.5 319 247 245.5 202 179 159 159 152 151 67



APPENDIX A

Individuals contactedduring the preparation of thedraft
Hibiscadeiphusdistans RecoveryPlan

Tim Flynn, AssistantBotanist
NationalTropicalBotanicalGarden
P.O. Box 340
Lawai,HI 96765

William Garnett
WaimeaArboretumandBotanicalGarden
59-864KamehamehaHighway
Haleiwa,HI 96712

ElizabethHuppman
Harold L. Lyon Arboretum
3960ManoaRoad
Honolulu,HI 96822

LauraIshii, PlantQuarantineInspector
StateofHawaii Departmentof Agriculture
P.O. Box 1671
Lihue, HI 96766

GalenKawakami,ProtectionForester
StateOfHawaii DepartmentofLandandNaturalResources
KauaiDistrict Division ofForestryandWildlife
3060Ewa Street
Lihue, HI 96766

Kerin Lilleeng-Rosenberger,Propogator
Hawaii PlantConservationCenter
NationalTropicalBotanicalGarden
P.O.Box 340
Lawai,HI 96765

StevePenman,Field Collector
Hawaii PlantConservationCenter
NationalTropicalBotanicalGarden
P.O.Box34O
Lawai,HI 96765
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Winnie Sinego,Botanist
HonoluluBotanic Gardens
50 NorthVineyardBoulevard
Honolulu,HI 96817

TomTelfer, Wildlife Manager
Stateof Hawaii Departmentof LandandNaturalResources
KauaiDistrict Division of ForestryandWildlife
3060EwaStreet
Lihue,HI 96766

KenWood,Field Collector
HawaiiPlantConservationCenter
NationalTropicalBotanicalGarden
P.O.Box 340
Lawai,HI 96765
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APPENDIX B

Reviewersof Draft RecoveryPlan

* Commentswerereceived

Mr. Alan Holt
TheNatureConservancy
1116Smith Street,Suite201
Honolulu,Hawaii 96817

* Michael G. Buck, Administrator

Departmentof LandandNaturalResources
Division of ForestryandWildlife
1151 PunebbowiStreet,room 325
Honolulu,Hawaii 96813

Chairman
DepartmentofHawaiianHomeLands
P.O. Box 1879
Honolulu,Hawaii 96805

UniversityofHawaii
DepartmentofBotany
3190Maile Way,Room101
Honolulu,Hawaii 96822

EnvironmentalProtectionAgency
HazardEvaluationDivision - EEB (TS769C)
401 M Street,S.W.
Washington,D.C. 20460

BishopMuseum
DepartmentofBotany
1525BerniceStreet
P.O.Box 19000A
Honolulu,Hawaii 96817-0916
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Dr. DianeRagone
NationalTropicalBotanicalGarden
P.O. Box 340
Lawai,Hawaii 96765

Heidi Bornhorst
OahulLanaiPreservesManager
TheNatureConservancyof Hawaii
1116 SmithStreet,Suite201
Honolulu,Hawaii 96817

MelanyH. Chapin
Hawaii PlantConservationCenter
National TropcalBotanicalGarden
P.O. Box 340
Lawai, Hawaii 96765

CarolynCorn
Division of ForestryandWildlife
Departmentof Land& NaturalResources
1151 PunchbowlStreet
Honolulu,Hawaii 96813

William Garnett
WaimeaArboretumandBotanicalGarden
59-864 KamehamehaHighway
Haleiwa,Hawaii 96712

RoyKam
TheNatureConservancyof Hawaii
1116 SmithStreet,Suite201
Honolulu, Hawaii 96817

JoelLau
TheNatureConservancyofHawaii
1116 SmithStreet,Suite201
Honolulu,Hawaii 96817

ScottMedbury
HonoluluBotanicalGardens
50 N. Vinyard
Honolulu,Hawaii 96817
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EarlPawn
Division ofForestryandWildlife
Departmentof LandandNaturalResources
1151 PunchbowlStreet
Honolulu, Hawaii 96813

StevePerlman
Hawaii PlantConservationCenter
NationalTropicalBotanicalGarden
P.O. Box 340
Lawai,Hawaii 96765

DanQuinn
Division of StateParks
DepartmentofLand& NaturalResources
1151 PunchbowlStreet
Honolulu,Hawaii 96813

* Dr. Derral Herbst

U.S. Army Corpsof Engineers
Pac.OceanDivision, Bldg. 223
CEPOD-ED-ME
Fort Shafter,HI 96858-5440

* Chair-at-LargeBoardofAgriculture

Dept.ofAgriculture
1428S. King St.
Honolulu,HI 96814

UniversityofHawaii
Dept. ofGeneralScience
2450CampusRd., DeanHall 2
Honolulu,HI 96822

UniversityofHawaii
Dept. of Zoology
2538TheMall
Honolulu,HI 96822

Universityof Hawaii
EnvironmentalCenter
2550CampusRd., CrawfordHall 317
Honolulu,HI 96822
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Hawaii AudubonSociety
212 MerchantSt., Suite203
Honolulu, HI 96813

* Stateof Hawaii

LandUseCommission
335 MerchantSt., Rm. 104
Honolulu, HI 96813

PacificAreaOffice
NationalParkService
300 Ala MoanaBlvd., Rm. 6305
Honolulu,HI 96850

NaturalAreaReserveSystemComm.
1151 PunchbowlSt.
Honolulu,HI 96813

SierraClub LegalDefenseFund, Inc.
212 MerchantSt., Rim 202
Honolulu,HI 96813

Hawaii Chapter
TheSierraClub
P.O. Box 2577
Honolulu,HI 96803

InstituteofPac.IslandsForestry
U.S. ForestService
1151 Punchbowl St., Rm. 323
Honolulu, HI 96813

Dr. Lloyd Loope
NationalParkService
HaleakalaNationalPark
P.O. Box 369
Makawao,HI 96768

PeggyOlwell
Centerfor PlantConservation
MissouriBotanicalGarden
P.O.Box 299
St. Louis, MO 63166
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Dr. WarrenL. Wagner
BotanyDepartment,NHB #166
SmithsonianInstitution
WashingtonD.C. 20560

Dr. Bob Cook
Arnold Arboretum
125 Arborway
JamaicaPlain,MA 02130

PatrickDunn
TheNatureConservancyofHawaii
1116SmithSt., Suite201
Honolulu,HI 96817

Dr. CharlesLamoureux
Lyon Arboretum
Universtiyof Hawaii atManoa
3860ManoaRoad
Honolulu,HI 96822-1180

Dr. Clifford Morden
Departmentof Botany
Universityof Hawaiiat Manoa
3190Maile Way
Honolulu,HI 96822

Mr. Keith Woolliams
WaimeaAroboretumand BotanicalGarden
59-864KamehamehaHwy.
Haleiwa,HI 96712-9406

Allen Chin, Chief
EnvironmentalBranch
U.S. Army CorpsofEngineers
CEPOD-ED-ME,Building T223
Fort Shafter,HI 96858-5440

Dr. CharlesP. Stone
ResearchScientist
Hawaii VolcanoesNationalPark
P.O.Box 52
Hawaii Volcanoes,HI 96718
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TomTelfer
KauaiDistrict, Div. ofForestryandWildlife
Departmentof LandandNaturalResources
P.O. Box 1671
Lihue,Kauai 96766

LihuePublicLibrary
4344Hardy
Lihue,Kauai 96766

Kauai District, Division of StateParks
Departmentof LandandNaturalResources
3060Eiwa St. room.306
Lihue, HI 96766

KauaiRepresentative
ConservationCouncil for Hawaii
P.O. Box 651
Waimea,HI 96796

EnvironmentalCommittee
KauaiChamberof Commerce
P.O. Box 69
Lihue, HI 96766

* KauaiFishandWildlife Advisory Coin.

P.O. Box 1671
Lihue, HI 96766

Mr. JimPalmeira
Kauai Hunter’sAssociation
P.O.Box 435
Kapaa,HI 96746
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